Introduction
Sulphonamides are of fundamental chemical interest as they show distinct physical, chemical and biological properties. Many sulphonamides and their Nchloro compounds exhibit pharmacological activity, which has further stimulated recent interest in their chemistry. Further, many sulphonamides and their Nchlorocompounds exhibit fungicidal and herbicidal activities, because of their oxidising action in aqueous, partial aqueous and non-aqueous media [1 -9] . Therefore an understanding of formation, properties and structures of sulphonamides is central to future development in such areas as medicinal and redox chemistry. Thus we are interested in the spectroscopic and structural studies of them in their crystalline state [10 -12] .
In this paper we report the crystal structures of 4-chlorobenzenesulphonamide (4-ClC 6 H 4 SO 2 NH 2 ) and 4-bromobenzenesulphonamide (4-BrC 6 H 4 SO 2 -0932-0784 / 03 / 1100-0656 $ 06.00 c 2003 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com NH 2 ) and consider the effect of ring substitution on the relevant bond lengths and bond angles by analysing the present data along with those of 4-methylbenzenesulphonamide (4-CH 3 
Experimental

Preparation and Characterization of the Compounds
The 4-halobenzenesulphonamides were prepared by the chlorosulphonation of halobenzenes to 4-halobenzenesulphonylchlorides and subsequent conversion of the latter to 4-halobenzenesulphonamides [10, 16] :
Halobenzene (10 g) was dissolved in chloroform (50 cc). The solution was cooled to 0 • C and treated dropwise with chlorosulphonic acid (50 g). After the initial evolution of hydrogen chloride subsided, the reaction mixture was brought to room temperature. After about 20 min, the contents were poured into crushed ice in a beaker. The chloroform layer was separated, washed with cold water and evaporated. The residual crude 4-halobenzenesulphonylchlorides were then recrystallised from sulphonic solvent (Choroform, ethanol or petroleum ether) and dried in vacuum over conc. H 2 SO 4 . The recrystallised 4-halobenzenesulphonylchloride (10 g) was boiled for ten minutes with concentrated ammonium hydroxide (100 cc; sp. gr. 0.90). It was cooled to room temperature and added to ice cold water (100 cc). The resul- (5) 719 (4) 5210 (1) 2717 (3) 63(1) C (6) 1864 (3) 4513 (1) 3122 (3) 54 (1) Cl (1) −2751 (1) 5990 (1) 1694 (1) 91 (1) S (1) 2363 (1) 2839 (1) 3458 (1) 40 (1) O (1) 4316 (2) 3077 (1) 4187 (2) 57 (1) O (2) 1114 (2) 2321 (1) 4465 (2) 56(1) N (1) 2714 (3) 2359 (1) 1664 (2) 47 (1) 4-BrC 6 H 4 SO 2 NH 2
C (1) 6039 (5) 11300 (2) 3001 (4) 39(1) C (2) 6943 (6) 10546 (2) 3170 (5) 50(1) C (3) 5789 (7) 9857 (2) 2766 (5) 59(1) C (4) 3780 (7) 9947 (2) 2206 (4) 50(1) C (5) 2896 (6) 10700 (2) 2021 (5) 52(1) C (6) 4028 (6) 11380 (2) 2442 (5) 49(1) Br 2149 (1) 9019 (1) 1695 (1) 75(1) S 7447 (1) 12194 (1) 3480 (1) 38 (1) O (1) 6165 (4) 12703 (2) 4469 (3) 53 (1) O (2) 9410 (4) 11966 (2) 4191 (3) 53(1) N (1) 7797 (5) 12669 (2) 1705 (4) 45 (1) tant solid 4-halobenzenesulphonamide was filtered under suction and washed with cold water. It was recrystallised to constant melting point from dilute ethanol and dried at 105 • C. All other reagents employed in the preparations and purification of compounds were of analytical grade. The purity of the compounds was checked by determining their melting points. The compounds were further characterised by recording their infrared and 35 Cl NQR spectra and comparing the frequencies with the literature values.
Crystal Structure Studies
The compounds, 4-chlorobenzenesulphonamide and 4-bromobenzenesulphonamide were recrystallised several times to get good crystals. Small simple crys- Fig. 3 . Projection of the unit cell of 4-chlorobenzenesulphonamide (4-ClC 6 H 4 So 2 NH 2 ). tals were selected for structure determinations, carried out at room temperature. The collected intensity data were corrected for Lorentz polarisation and absorption. The positional parameters were determined by direct methods and least squares refinement (SHELXL-97) [17 -23] . For locating the hydrogen atom positions, the C-H distances were fixed to 0.93Å for the ring hydrogen atoms. Further experimental conditions for structure determinations and refinements are given in Table 1 .
Results and Discussion
The crystallographic data for the compounds, 4-chlorobenzenesulphonamide and 4-bromobenzenesulphonamide are given in Table 1 . The atomic coordinates and the mean displacement parameters are given in Table 2, while Tables 3 and 4 give the intermolecular bond distances and bond angles, respectively. The bond lengths and bond angles of 4-chloroand 4-bromo-benzenesulphonamides have been compared with those of 4-methyl-, 4-fluoro-, and 4-aminobenzenesulphonamides, to consider the effect of ring substitution on the structural data (Tables 5 and 6 ). The data revealed that the S-N and C-S bond lengths decreased with the introduction of electron-withdrawing 
